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Abstract 



PROBLEM TO BE SOLVED: To increase the reliability of a semiconductor device by preventing increase in leakage 
current of a capacitive element having an MIM structure. 

SOLUTION: The semiconductor device comprises a capacitive element having a metal film for an electrode. The 
capacitive element consists of a first capacitive element formed with a metal electrode which is in contact with an 
insulation film, and a second capacitive element formed with a metal electrode which is in contact with a barrier film. 
The metal electrode of the second capacitive element is formed thickner than that of the first capacitive element. A 
method of fabricating the capacitive element comprises a process of forming a metal film which becomes a lower 
electrode in the bottom of the capacitive element; a process of forming the insulation film; a process of forming a 
hole in the insulation film to expose the surface of the metal film; and a process of forming a metal film which 
becomes a lower electrode on the side wall and bottom face of the hole. By these processes, the lower electrode of 
the capacitive element is formed thicker in the bottom than in the side wall. 
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[0 0 5 3 ] T««« 2 0 H mE^KOtfOIBSS^-CJd* 
f 1 2 4 T'^^f |^ Itif^li 1 3 

2 OtttwaSB^XVlSffiW^tjerit^nSff* 2 0 n m 
tf>±gJe*2 0 a 2 0 0 n m 

0 b H'^iotiJf) . (HS9fi#03g l 
S^^-T'fS Ti^t^ 2 O^ii/lJ^ 2 O a i: X o T 2 0 n 

m@2 0^1112 0 a Sll^T1^2 0 biUot 2 2 
0 n mltiCM^iX. Jblf 2 0 a l Ti ^r: 

»T95«« 2 o^-^ft^ixrt^o rmm 20b k^? 

JR V K -T << b 7 KS 2 9 $r <r Lt^7/i 2 
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^LT£>i9 , 41^!) U">( K^-f h7-( KB 2 911 ~7 
7>f\ 2^)M^ix6I»Mi 0lcR^fc?Lrtlci 

[0 0 5 4 ] jfifcV^TB 5 9 {C^-f S**-?-^»**ife«w 
o^T06 0^106 3SrSPTR58t5. Tfef , B 6 
Olc^-f £ JimieJftJRi ooM^C^ B B B y - 
y ny^b^5^7^l 2^WL, 7=7? l 2£^@ 

*^ioo nmattDTtftiint»«L, men □ 

i^l:^r-!)Ad^/iS4II3 0^Ml, ^o^m 

t^Ki3 1^ML, §6 1 \Z7jk-t£ o {cAJR^y * 
-f KS 3 1 $rll^l LT&M~> V K^-Y h K 

129 *r«j*-r*. 

[0055] B6 2(c^-r J: ?(c?tufe^nf*}£^ 

^!2 0b'^MI3 0^iilT, IfttEBBD*: 

m?>&&Tmmm2 o b sr^ts. 
loose] &&<oi:m.nmfti,tzmm<DmMkmmT- 

20 fa*) , l^J^Iil 3 0TII1 3 a . ±gJHIl 3 b . 
^- H ^^ ^ 2 7 S:*^ ±II^Jfi*M t , ll&J&tiSL 
L, 7LO«IM»^K#S 2 4 *»fiKL, T^m@2 0 
OJ:IJi2 0a$:Ml, 4ffil:Rt*l2 2 ir?!f 

15 9i:^t««^4 5. 
[ 0 0 5 7 ] (|S*0«tt5) B6 4tt. *|6Scote<0 

[oo5 8] *itofiotfii-tti smi6«flii 

113 (c^tf biXtiKftlzmit^ # Wi/t x — £^ 
^ffl^/:Tli2 3 a ^Mffc^ >^^x> 
^i^:J:ii2 3b^ailfc±^2 3, BS^fc^ 
>!?/^ffl^fcS$ 5 n migOR«(2|:g 2 2 , /brrn 
£-6.£flH^TSB«« 2 0 ^^1 LT^ilT?:M 

[0 0 5 9 ] rai#2 0ll lBE7LOffl!SgW»Tfi* 
Sl2 4ffc58^^>'^^l^^lTlfflfea»l 3 

2 oizmm^&RU'&ffimftizmfZznzm^ 2 0 n m 

Olii2 0 a i:JS®SS»<C^fi£^ixS^^ 2 0 0 n m 

(OTi)!l2 Obdr^b^ot^^ <JHB9S£r^5S i <^>S 
S^^-T{iTWim@2 0 #_bgJBi 20a(:;.or20n 
5(/ mif^iZtS^x^n. i^SSlS&^f 2 OgK^-T'^T^. 
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^£2 0&±.mm2 0 a ^(57112 ObCJ:ct2 2 
Onm^gCM^n, iIi2 0a^lilTt^f: 

*s/ y i>->f K-*->r h 7 ks 2 9 ^lt^7^ 1 2 £ 
iir^t) , -^-y.k^-y h^-r kjb 2911 7 

[0 0 6 0 ] **«0«*T«t, ffjjSLfclSJfc^tttC 
JD^T, TSB««I2 0O±«JR2 0 a (OjSffiXt/TBJR 
2 0b O«I05^S?fk^ >^/l^3 2 ^ftSfc^TffiS* 
2 0COf«|«3&^C«w< < 4 5. 

[0 0 6 1 ] ^v^Ti 6 4 tc^-r^S^^-o®it*rfe{c 
ot^ri 6 5 7}SH6 8 ^^riit^o $fc-4\ i6 
5 {c^-f j: mmmmmi 0 _bicg£<fL^ >^/^3 

>?/um3 2 com-m&m^ii&j&f&ir . z 071^ 

1 2 £r^S^b 1 0 0 n mS£«E «9 Tlf T| □ Srflgj*-*- 

t^'Ft'i'F7^H|2 9 3r^J# L , ffliaH! PF*]£r^ip 

J:oT. H 6 8 {^^-f J: 5 (^filJfS^ a rtgA^O/ux — £ 
■^12 0 b ' LT . mUm P&S#&tfT3B«® 

2 0b $:.ff^t5c 

[0 0 6 2 ] £i.f&OIS«#ia5Lfc|5Jt<D»»i:W!«"r 
*>»? . IF^Igl 30T1H 3 a , JiJiRl 3 b, 

L. 7L^(BIHW»iCSf*« 2 4 £fl0ri5U T^tM2 0 
C0±JIJ^2 0 a £*J3E L . £ffiC:R««:J^2 2 t<C58 

[ 0 0 6 3 ] £i.±, tiBMiaor/^^f:^0M, 

fytmXfrZ* 
[0 0 6 4 ] 

«Wj£MMgfc#£ o ^/?< t5: £ mot y — ^m^t 
*:{6«-#- if- x * s <h i ^ 3&m#*> 

(2) t=*SfcJ:ii{;. ±f££fj& (1) MIM 
?3) . ±ffif»* (2) 
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(4) #*93tcj:ixff , ±IB»* (3) lets, 

So 

(5) *»9i«£J:*itf. _his^^ (4) [c j: , ^^ey 

(6) *«Wlcfcixtf. ±E»* (5) KJ;0. - 

(7) .bts^j^: (5) iCctt), h— k 

[Hi] D R AMO^ f !j t;^/TtIlriir^5o 
[HI2] MI S«i£<7>£fi^&XM&^:^»t»ffi^ 

[113] mi smm<D?g&m^&2Lumz^mmmm 

IB4] M I S •losijff i iiSl:*t*»ffiB 
^ [Us] mi siiotfii^^i^c.Tt^ii 

[[16] Ml S^^O^^c^^-^x^^fC^-r^^Tffidj 

117] mi smm<7>®tt*&jL&mz&'rmmm® 
xhz c 

ims] m i smm^n-stm^^jLmm^^-rmmmm 

119] MI S«^O^S3l^^:xmS«c^-r»»rffi^ 
Jtf [Hi 0] Ml S«ia<7>S:**^o««!iB»at/i6fl5« 

[ill] ii 0 C^t^f/KT) U — ^^ME&SOS: Lfc: 

[Hi 2 ] mi M«5a<7>jeji:5ji^«:xaft[c^-r»»ffi 

[Hi 3] M ] MiI^)^fii^^Ii&(:^t«S 
HT*£>6 C 

[§H] MI NmiO^iii^IgiC^tWi 

[Hi 5] M 1 M«j£OS*3R^-«:Xaft^^i-K»ffi 

[H 1 6 ] M I Nmt^^it+lriggc^tW 

[Hi 7 ] mi M^jtof fi^T-^ig^c^titra 

[H18] MI MI&i^$ii^^Il^:^«M 

[Hi 9] Ml.vmi^i^t^I^iC^tM 
5tf HT*£>6 t 
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[§2o] mi M&&<D®&m^& JL&mz. TF-rz&mm 
[§2i] mi M«»o£*#^*xa&K*+ suras 
[122] mi Mm&^^&m^&mm^ftRxf&m^ 

[§2 3] 122 {Z^-t^r-TSUCD V -^MtftZ&m Lfc 

[§2 4] 122 C^f^fyuoTi^wf ^ 70 

[§2 5] *mm<o—&M<Dj&t&x-*>z>*m»$im.<D® 

[§2 6] #31910— *J6o«ttT*fcS*a>*««fc>*? 
[§2 7] ^SEO^r-*>5**{*:KilOS 

[§2 8] *mm<v—nM<DBmT'frh¥mPt%iw<D'g 

[§2 9] jMKO»1»T*>Si|£ai*K«OS ^ 

[§3 0] *I^O-^l«T^6^{$^liO^ 
[§3 1] ^!^co-^co^^T*^-5^^^gcD^ 

[§3 2] &&m<n—nM<nmmx'foz¥m&giW:<v& 

[§3 3] *«^CO-||Jfe(D^^T-*>S^5»f«Sai7>§ 
ft*^*xa&«c^»BFrffiH"C*>S. 
[§3 4] *«W<7>-H*<O«1BT*>5*at«:R«C0S Jfl 

[§3 5] **W<7>— j«SO»tt-e*>S4£i»«:R«<?>S 

[§3 6] #*9§<Z>— j«S^»-t**>S*3H*|R«cr>3e 
M-^-SrXaS^^-riRIPrffiHTfcSc 
[§3 7] ^^BJ(7)— H2ftCOJf^T*>S^*{*»ac0^ 

[§3 8] IIJS^«ttr*>S#3|C(*»«CF>3S 

[§3 9] ^^I^CO— mt&<DMW<T'hZ>¥MtemWL<n& 40 

[§4o] *&m<n— Kfto^HR-cfca^aKKRBosE 
[§4 i] mso^ter-*>s^a*a?sg^§ 

fi^^€:XaS^^-rj^®T®^T-^>5o 
[§4 2] &&&\<D— JMSO^ttT^S^StsRSiOS 

[§4 3] ^^^-COtec^^^O^l&r^^^^^^g^ 

[§4 4] ^^^OfdlO^^O^Flr*<f>6^?Ste^g^ 5c7 
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S*»^F-«rXaSJc^-r»WrffiH-e*>-5. 
[§4 5] *««OteO|llfeW^ffiT-*>5^i»fl:K«0 

[§4 6] **WOtt<OjSJfiO»1»T-*>5*a»flciS«^ 

[§47] *»w<ote<Diti6<o«tt"cfc5*aiffS8«o - 
[§4 8] *»woteo**<7)«tt-efcs*aj*i6«<D 

[§4 9] **W^te^**^*l»-r*>S*a»*ig«<75 
[§5 0] *«W^teoSS*^»tt-c*>S*»#K«o 
[§5l] **W^teojMt<D«tt-cfc6*SK«l«^ 

[§5 2] **w<ott<oieiii(o«t8T*>s*ai*K«<7> 

[§5 3] *^«O«lC0|llft^^^r-A»**3»f*Sggo 

[§54] &&m<oi&<Dnn<ni&i&-c*>&¥m#mwi<o 

[§5 5] *«W<0«l^*Jfc<Z>»1ft^*5*i»*Ra<7D 

[§5 6] **KOttO*JS<0»ttr-*S#3|*(c[K«W 
S*3Sf-T-*xaft(c^-t"»»fl5Ht 8 *>S. 
[§5 7] ^^0joMo||^(7>^Sr'c*>6^^^^gco 

[§5 8] *«W^te^»«0»tt-r»*»6*ai«fK«^ 

[§5 9] **W<Z>(ft<0|g*<0«1ftT-*»S*«f*R«<?> 

[§60] ^ co t o ^1 (o^ 1 r\t> 5 ^ ^f*^ t o 
[§6i] **9Boteo**o»ttr-*)S*ai«fR«o 

[§6 2] **W<7>teOX160»ttT?*>S*^«:K«<0 
[§6 3] **flOte^SllS<0»1IS-r*>S#a|[«:R«'?? 

[§6 4] ^s^fe^lllW^r^s^^io 

[§6 5] **WW«l^**<0«*7?ibS*3|t*S«^ 

[§6 6] ^^Of&Oll^O^^T-^e^ig^^a^ 
3S*»-7-«rXa*(c*i-»»rffiBr*>S € 
[§6 7] ^^^Ofdi(7)^^07^^r-^>54i^^^^- T > 

[§6 8] *5IW^ft6o||ljfe<7>^ffir-^»5^*f2fRS 7 -' 

I IB] 
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1 2---&Klfi*flt. 3-y-hlftJtBI. 

5, 6 7, 10, 13 

-JBffl&ttff. 1 3 a -Til, l3b-JbJi«, 8- 

hML 9, 12-/7^, 11, 2 0-T«tS, 
1 1 * ]) = >JS, 14, 2 3---JbWa*» 1 

5 16-Sl«iI, n-Mim 
18, 2 l9-/<ni, 20'-;i.r^ 

*-kfli- 2 1-Sltim 2 2-«M, 23a- 
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rmm. 2 3b-iii, 2 4-g*i, 25, 31 ••• 

My^t>f KI. 2 7-^Kv^^, 2 8-1/^ 
h^**, 2 9-My^>t070i. 3 0- 

&jrjr. 3 >*^m. ioi-*»#is> 

102, 10 ^vjk, 1 0 3-^ B v>y 

^J», 10 4, l0 7-«^y^^g 4 10 6, 10 
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